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WHAT TS CLAIMED IS: 

^^Iv An optical recording medium comprising at least one optical recording 
layer, the optfc^sTecording layer including an optical recording material that changes a 
state of photo-induce^^triiiefringence in response to recording light, a portion of the 
recording layer that changesVst^te of photo-induced birefringence^bstantiaUy acting 
optically as a half -wave p late. 

2. The optical recording medium as claimed in Claim 1, wherein said 
optical recording layer substantially satisfies: 

An • d = (m+1/2) • k 

where An is a refractive index change induced by recording light, d is a thickness of the 
optical recording layer, X is the wavelength of reproduomg light and m is an integer. 

3. The optical recording medium as claimed in Claim 1, wherein the 
photo-induced birefringence is caused by a refracti^ index change An induced by 
recording Ught, and the refractive index change ^ is a saturated refractive index 
change value when a recording light irradiation amount is greater than a saturation 
light amount. 

^~^r, Ttie optical T e eetdiogjnedi^^ in Claim 1, wherein said 

optical recording material comprises a polymeToTTliquidcrystal polymer in which a 
side chain includes a group which is photoisomerized. 

5. The optical recording medium as claimed in Clai^A, wherein said 
polymer or said liquid crystal polymer contains an azobenzen^skeleton. 

6. The optical recording medium as claimed^ ::iaim 4, wherein said 
polymer or liquid crystal polymer comprises at least onA^d of monomer-polymer 
selected from a polyester group 

7. The optical recording medium as^mimed in Claim 1 , wherein said 
optical recording layer comprises a polymer iiyjvhich photoisomerized molecules are 
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dispersed. 

8. The optical recording medium as claimed in Claim 7, wherein said 
polymer contains an azobenzene skeleton. 

9. The optical recording nedium as claimed in Claim 7, wherein said 
polymer comprises at least one IdM of monomer selected from polyesters. 

10. The optical recoTding medium as claimed in Claim 1, wherein said 
optical recording layer has a^isk shape. 
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J 1 . An optical recording medium comprising: 

Sast one optical recording layer including an optical recording 
material that changes astafe^etgho to-induced birefringence in response to recording 
light, a portion of the recording layertlJat^Jjanges a state of photo-induced 
birefringence substantially acting optically as a qu&ftgr-wave plate;_and 

an optical reflection layer formed on one surface of saif optical 
recording layer. 

12. The optical recording medium as claimed in Claim wherein said 
optical recording layer substantially satisfies: 

An • d = (m+1/4) • X 

where An is a refractive index change induced by recording Mht, d is a thickness of the 
optical recording layer, X is a wavelength of reproducing light, and m is an integer. 

13. The optical recording medium as claimed in Claim 11, wherein the 
photo-induced birefrengence is caused by a refractive imex change An induced by 
recording light, and the refractive index change An is a/saturated refractive index 
change value when a recording light irradiation amount is greater than a saturation 
light amount. 

14. The optical recording medium as claimed in Claim 1 1, wherein said 
optical recording material comprises that a poljo^er or a liquid crystal polymer in 
which a side chain includes a group that is phopisomerized. 

15. The optical recording mediumps claimed in Claim 14, wherein said 
polymer or said liquid crystal polymer contains an azobenzene frame. 

16. The optical recording medium as claimed in Claim 14, wherein said 
polymer or said Uquid crystal polymer cMhprises at least one kind of monomer- 
polymer selected from a polyester group. 

17. The optical recording medium as claimed in Claim 11, wherein said 



optical recording layer comprises a sfblymer in which photoisomerized molecules are 
dispersed. 

18. The optical recording medium as claimed in Claim 17, wherein said 
polymer contains an azobenzene^ frame. 

19. The optical recording medium as claimed in Claim 17, wherein said 

ff 

polymer comprises at least orfe kind of monomer-polymer selected from a polyester 
group. 
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claimed in Claim 1 1 , wherein said 
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20. The optical recording mediur 
optical recording layer has a disk shape. 

2\. An optical recording mediunf comprising an optical recording layer that 
includes a material in which an azimuth of birefringence that is induced by recording 
light changes ui response to a rotation of a polarization angle of said recording light. 

22. An\n)tical recording method comprising: 
controlling a polarization angle of recording light emirted from a light 

source; and 

forming an ophcal element, that acts substantiallj/as a h alf-wave plate , 
having an azimuth corresponding\o said polarization angle oiyan optical recording 
medium by illuminating said optical\cording medium with^id recording light. 

23. The optical recording method as claimed imlClaim 22, wherein said step 
of controlling said polarization angle comprises directing^aid recording light emitted 
from said light source to a polarization rotary device. 

24. The optical recording method as clainafd in Claim 22, wherein said step 
of forming said optical element comprises rotating / disk-like optical recording 
medium and directing said recording light along a^iameter direction of said optical 
recording medium. 

25. The optical recording method/s claimed in Claim 22, wherein said 
optical element is formed in a position at le^t partially coextensive with an existing 
optical element in said optical recording medium. 

26n^ An optical recording method comprising: 

^c^nt^olling a polarizati^ angle of recording light emitted from a light 

urj:e; and 

forming an optiCal^ement, that acts substantially as a quarter:wave 
plate, having an azimuth con-esj^Sndihg^o said polarization an^le on an optical 
recording medium by illuminating said opticM4:ecording mj^um with said recording 
light. 

27. The optical recording method as clairn^ in Claim 26, wherein said step 
of controlling said polarization angle comprises drafting said recording light emitted 
from said light source to a polarization rotary device. 

28. The optical recording method Js claimed in Claim 26, wherein said step 
of forming said optical element comprises EiJtating a disk-like optical recording 
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medium and directing said recording light along a diameter direction of said optical 
recording medium, 

29. The optical recording metho^as claimed in Claim 26, wherein said 
optical element is formed in a position at le&st partially coextensive with an existing 
optical element in said optical recording medium. 

30X An optical recording appa&tus comprising: 
JMight source that generates recording light; 

a spatial optical modulator that controls a polarization angle of said 

f'^tording light; and 

a focusing optical system that directs recording UgKt obtained through 
said spatial optical modulator to ^optical recording medium. 

3 1 . The optical recording apparatus as claimed in Cpim 30, wherein said 
spatial optical modulator controls a polarization angle of saidrecording light in 
response to recording information. 

32. The optical recording apparatus as claim^in Claim 30, wherein said 
spatial optical modulator is a polarization rotary device 

33. The optical recording apparatus as claimed in Claim 30, further 
comprising: 

a medium driving mechanism that ^tates said optical recording 

medium; and 

a head moving mechanism that moves an optical recording head 
including said Ught source, said spatial opticalinodulator, and said focusing optical 
system, in a diameter direction relative to saM optical recording medium. 

34. The optical recording apparatus as claimed in Claim 30, further 
comprising said optical recording mediuny 

An optical recording me^m comprising an optical recording layer 
u^luding anoptifcal^r^ material/iat stores multilevel information using a Ught 
/A(^f^\rM^\xz^^. birefringencetli&^^cts opticafy as a half- wave p^te, an orientation of an 
^.-^^^^muth of birefringence formeiHiy recording Ught re^senting the multilevel 

n ^ information. 

36. The optical recording mediun^^claimed in Claim 35, wherein said 

optical recording layer has a disk shape. 
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3V An optical recording medium comprising an optical recording layer 
eluding an optiealrecording material that stores multilevel information using a light 
induced birefringence that^acts optically as a quarter-wave plate, an orientation of an 
azimuth of birefringence inducedbyrecording lightrepresenting the multilevel 
information. 

38. The optical recording medium as ^(aimed in Claim 37, wherein said 
optical recording layer has a disk shape. 

39i An optical recording medium comprising an optical recording layer in 
which an azihmth of birefringence induced by recording light is multilevel-modulated 
and recorded inVesponse to a rotation of a polarization angle of said recording light. 

40. An optical reproducing method comprising: 

radiating, reproducing light on an optical recording medium in which an 
azimuth of an optical elerWt that acts substantially as a half-wa ve plate is multilevel 
recorded in response to a pol^ation angle of recording light; and 

determining a pompzation angle of re produci ng li^ht transmitted by said 
optical element. 

41 . The optical reproducing method as claimed i^ Claim 40, wherein said 
reproducing Ught has a light intensity smaller than that o^aid recording light. 

42. The optical reproducing method as clawed in Claim 40, wherein said 
step of determining said polarization angle compn^s of rotating said optical recording 
medium and said step of radiating comprises rajfiating said reproducing light along a 
diameter direction of said optical recording Medium. 

4X An optical reproducing msfhod comprising: 

radiating reproducing li^t on an optical recording medium in which an 
azimuth of an op^l element that acts substantiaUy as a quarter-wave plate is 
multilevel-recorded in m^onse to a polarization angle of recording light; and 

determiiungV^olarization angle reproducing Ught reflected from said 
optical element. 

44. The optical reproducing method as claime^in Claim 43, wherein said 
reproducing light has a light intensity smaller than tha^f said recording light. 

45. The optical reproducing method as d^imed in Claim 43, wherein said 
step of determining said polarization angle compri^s rotating said disk-like optical 
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recording medium and said step oyradiating comprises radiating said reproducing light 
along a diameter direction of sai^optical recording medium. 

An optical repro(^cing apparatus comprising: 

sa reproducing light optical system for transmitting reproducing light to 
5 optical recordmg medium in which an azimuth of an optical element that acts 

/ substantially as a half^^ve plate is multilevel recorded in response to a polarization 
angle of recording light; 

an analyzing uii^that detects a polarization angle of reproducing light 
transmitted by said optical element^ 
10 47. The optical reproducing apparatus ^ claimed in Claim 46, further 

comprising: 

a medium driving mechanism t^t rotates said optical recording 

medium; and 

a head moving mechanism ti&at moves an optical reproducing head 
15 including said reproducing Ught optical s/stem and said analyzing unit, along a 
diameter direction of said optical recoMing medium. 

48. The optical reproduci|^ apparatus as claimed in Claim 46, further 
comprising said optical recording npdium. 

An optical reprodiping apparatus comprising: 

a reproducing lignt optical system for emitting reproducing light toward 
which an azimuth of an optical element that 

polarization 




20 ^ ' ^ \a reproducing light optical system for emitting reproducing light towar 

/lo3^\j£^ optical recor^hg medium in which an azimuth of an optical element that acts 
/ \ J(>^ubstantially as a quaher-wave plate is multilevel recorded in response to a polarizatic 



angle of recording light; 
^ an analyzing iW that detects a polarization angle of reproducing light 

25 reflected by an optical reflection l^er and transmitted by said optical element. 



50. 

comprising: 



The optical reproducing appara^^^laimed in Claim 49, further 
a medium driving mechanism Uiat rotates said optical recording 
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medium; 

a head moving mechanisi#that moves an optical reproducing head 
including said reproducing light optic£d^ystem and said analyzing unit, along a 
diameter direction of said optical re^rding medium. 
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51. The optical reproducing apparatus as claimed in Claim 49, further 
comprising said optical recording medium. 
^L^^^^ An optical recording and reproducing apparatus comprising; 



source that generates recording, light; 
a polarlzMiQnrotary device tha^ee^^&a polarization angle of said 
recording light; 

a focusing optical systehKthat irradiates an optical recording medium 
with recording light obtained from said polarisation rotary device; 

a reproducing light optical system that^adiates said optical recording 
10 medium with reproducing light; and 

an analyzing unit that detects a polarization angle '^Reproducing light 
acted on by said optical recording medium. 

5\ A method for optically recording and reproducing information, 
comprising:^ 

15 ^ y/ Ncontrolling a polarization angle of recording light emitted from a Ught 

source; 

' fvv^r for^mig an optical element having an azimuth corresponding to said 

b y^^T^olarization angle on\n optical recording medium by illuminating said optical 
■^j y^yiecovdmg medium with\aid recording light; 

C 20 ]// radiating reproducing light on the optical recording medium; and 

determining polarization angle of reproducing light acted on by said 
optical element. 

54. A device for opti(?i^lly recording and reproducing information, 
comprising: 

25 controlling means for ^ntrolling a polarization angle of recording light 

emitted from a light source; 

forming means for formin^an optical element having an azimuth 
corresponding to said polarization angle onNan optical recording medium by 
illuminating said optical recording medium with said recording light; 
30 illumination means for radiating\eproducing light on the optical 

recording medium; and 

determining means for determining ^)olarization angle of reproducing 
light acted on by said optical element. 
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Jical recording medium comprising an optical recording layer in 
an optical element isT&rmed^e optical element having an azimuth^f 
gence and acting on reproducing^ight to adjust a polarization angle of the 
rei)roducing light by an amount greater th an'^a^^diference between a polariz ation an gle 

f recording light used to form the optical element a^s& polarization angle of the 
reproducing light before the reproducing light is acted on 1 



optical element. 



